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(57)Abstract: 

PURPOSE: To obtain an ink cartridge and an ink 
supply device realizing safe loading/unloading of 
the ink cartridge and exhaustion of ink in the ink 
cartridge. 

CONSTITUTION: When an ink cartridge 30 is 
loaded on a carriage 12, atmospheric air is 
introduced from an air inlet hole 36, whereby ink 
66 in the ink cartridge 30 is discharged to an ink 
reservoir 24 through an ink discharge hole 32. 
When an ink pressure or an ink liquid amount in 
the ink reservoir 24 reaches a pre scribed value 
with the discharge of the ink, the discharge of the 
ink is stopped. After that, the ink is jetted out of 
an ink jet head 16. As the ink in the ink reservoir 
29 is consumed, the ink discharges out of the ink 
cartridge 30 by this amount. A similar action is 
repeated until the ink in the ink cartridge 30 is 
exhausted. 
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Machine English Translation of JP 06-286151 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink feeder which has the ink reservoir which supplies the ink which ink 
is stored and is introduced into ink jet equipment from a removable ink cartridge and said 
ink cartridge to an ink jet head The ink discharge hole which is prepared in said ink 
cartridge, touches the bottom inside an ink cartridge, and flows out the ink in the ink 
cartridge, In the condition of it having been prepared in said ink cartridge, having had the 
air installation hole which opens the interior of an ink cartridge and atmospheric air for 
free passage, and having been equipped with said ink cartridge The ink feeder 
characterized by arranging the opening edge of said ink discharge hole, and the opening 
edge of said air installation hole in said ink reservoir, and arranging said opening edge of 
said air installation hole more nearly up than the opening edge of said ink discharge hole. 
[Claim 2] The ink feeder according to claim 1 characterized by having been prepared in 
the first lobe in which said ink discharge hole projected caudad from the base of said ink 
cartridge, and being prepared in the second lobe in which said air installation hole 
projected caudad from the base of an ink cartridge. 

[Claim 3] The ink feeder according to claim 1 to which the bore which forms the critical 
field formed between the ink and atmospheric air in said air installation hole is 
characterized by being smaller than the bore of said ink discharge hole. 
[Claim 4] The closing motion member is arranged movable, and open and close opening 
of an air installation hole by the migration in said air installation hole, The elastic 
member which energizes said closing motion member to said opening side of said air 
installation hole, and closes opening, In the condition of it having been prepared in said 
ink reservoir, having had the height material which can be inserted in said air installation 
hole, and having been equipped with said ink cartridge The ink feeder according to claim 
1 characterized by inserting said height material in said air installation hole, resisting said 
elastic member, moving said member, and atmospheric air being open for free passage in 
an ink cartridge. 

[Claim 5] In the ink feeder which has the ink reservoir which supplies the ink which ink 
is stored and is introduced into ink jet equipment from a removable ink cartridge and said 
ink cartridge to an ink jet head The ink discharge hole which is prepared in said ink 
cartridge, touches the bottom inside an ink cartridge, and flows out the ink in the ink 
cartridge, The air installation hole which is prepared in said ink cartridge and opens the 
interior of an ink cartridge and atmospheric air for free passage, In the condition of 
having had the free passage hole which opens said ink reservoir and said air installation 
hole for free passage, and having been equipped with said ink cartridge The ink feeder 
characterized by arranging the opening edge of said ink discharge hole, and the opening 
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edge of said free passage hole in said ink reservoir, and arranging said opening edge of a 
free passage hole more nearly up than said opening edge of an ink discharge hole. 
[Claim 6] The closing motion member is arranged movable, and open and close opening 
of an air installation hole by the migration in said air installation hole, The elastic 
member which energizes said closing motion member to said opening side of said air 
installation hole, and closes opening, In the condition of it having been prepared in said 
free passage hole, having had the height material which can be inserted in said air 
installation hole, and having been equipped with said ink cartridge The ink feeder 
according to claim 5 characterized by inserting said height material in said air installation 
hole, resisting said elastic member, moving said member, and atmospheric air being open 
for free passage in an ink cartridge. 

[Claim 7] In an ink cartridge removable to the ink feeder which has the ink reservoir 
which ink is stored and is supplied to an ink jet head The ink discharge hole which 
touches the bottom inside said ink cartridge and flows out the ink in the ink cartridge, In 
the condition of having had the air installation hole which opens said interior of an ink 
cartridge and atmospheric air for free passage, and having been equipped with said ink 
cartridge The ink cartridge characterized by arranging the opening edge of said ink 
discharge hole, and the opening edge of said air installation hole in said ink reservoir, and 
arranging said opening edge of said air installation hole more nearly up than the opening 
edge of said ink discharge hole. 

[Claim 8] The ink cartridge according to claim 7 characterized by having been prepared 
in the first lobe in which said ink discharge hole projected caudad from the base of said 
ink cartridge, and being prepared in the second lobe in which said air installation hole 
projected caudad from the base of an ink cartridge. 

[Claim 9] The ink cartridge according to claim 7 to which the bore which forms the 
critical field formed between the ink and atmospheric air in said air installation hole is 
characterized by being smaller than the bore of said ink discharge hole. 
[Claim 10] It is an ink cartridge removable to the ink feeder which is prepared in said ink 
reservoir and has the height material which can be inserted in said air installation hole. 
The closing motion member is arranged movable, and open and close opening of an air 
installation hole by the migration in said air installation hole, In the condition of having 
energized said closing motion member to said opening side of said air installation hole, 
having had the elastic member which closes opening, and having been equipped with said 
ink cartridge The ink cartridge according to claim 7 characterized by inserting said height 
material in said air installation hole, resisting said elastic member, moving said member, 
and atmospheric air being open for free passage in an ink cartridge. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink feeder and ink cartridge in an ink 

jet printer. 

[0002] 

[Description of the Prior Art] Conventionally, the ink cartridge indicated by JP,61- 
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60773,B is proposed from the demand of the miniaturization of equipment, and 
improvement in the speed of printing speed. Hereafter, the outline is explained. 
[0003] As shown in drawing 3 , a piezoelectric device 70 and the ink jet head 74 which 
consists of nozzle section 72 grades fix on the body 76 of carriage. Carriage 78 is 
attached in a shaft 80 free [ sliding ]. While the carriage 78 moves along the cross 
direction of a print form, it prints by the ink jet head 74 operating. The supply pipe 82 to 
which the end was connected is caudad led to the ink jet head 74 along the tooth back of 
an opposite hand from the body of carriage 76 upper part with the printing paper of the 
body 76 of carriage. The ink jet head 74 and a supply pipe 82 are held in the stair-like 
room formed between the carriage outer wall 84 and the body 76 of carriage, and this 
stair-like room is connected to the ink reservoir 86 projected and prepared in the tooth 
back near the body of carriage 76 base. 

[0004] The air hole 88 for holding the inside of the ink reservoir 86 to atmospheric 
pressure is formed in the end ( drawing 3 right end) of the upper wall of the ink reservoir 
86, and the upper part is equipped with the aeration filter 90. Moreover, the supply pipe 
82 is inserted to near the base of the ink reservoir 86. Furthermore, the upper wall of the 
ink reservoir 86 is made to penetrate, and is equipped with the ink delivery tube 92 and 
the atmospheric-air communicating tube 94. 

[0005] Here, the drawing 3 Nakagami edge of the ink delivery tube 92 and the 
atmospheric-air communicating tube 94 is formed in the shape of a wedge. And the ink 
delivery tube 92 is made shorter than the atmospheric-air communicating tube 94, and 
arranges the soffit of the ink delivery tube 92 near the base of the ink reservoir 86, and an 
upper bed makes it project from the upper wall of the ink reservoir 86. The soffit of the 
atmospheric-air communicating tube 94 is arranged a little caudad from the inside of the 
upper wall of the ink reservoir 86, and an upper bed is arranged more nearly up than the 
upper bed of the ink delivery tube 92. An ink cartridge 96 consists of spring materials, 
and the interior is filled up with ink 98. 

[0006] Here, if the top face of the ink reservoir 86 is equipped as an ink cartridge 96 is 
inserted in the ink delivery tube 92 and the atmospheric-air communicating tube 94 from 
the upper part of carriage 78, the ink 98 in an ink cartridge 96 will flow in the ink 
reservoir 86 through the ink delivery tube 92. Since an ink cartridge 96 will be 
intercepted with atmospheric air if the soffit of the atmospheric-air communicating tube 
94 is arrived at as the liquid ink side in the ink reservoir 86 shows drawing 3 , runoff of 
the ink 98 to the ink reservoir 86 stops, and ink 98 does not overflow from the ink 
reservoir 86. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the ink delivery tube 92 and 
the atmospheric-air communicating tube 94 which have rust-like opening which goes 
away in order to make an ink cartridge 96 and the ink reservoir 86 open for free passage 
were formed in the body of carriage as explained above, when detaching and attaching an 
ink cartridge 96, there was a danger of damaging an operator's hand, a finger, etc. Since 
said wedge-like opening fixed to carriage 78 will move at high speed when carriage 78 
moves without carrying an ink cartridge 96 especially, it is dramatically dangerous. 
[0008] Moreover, in order to ensure a free passage with an ink cartridge 96 and the ink 
reservoir 86, it is necessary to run through the ink delivery tube 92 and rust-like opening 
which goes away atmospheric-air communicating tube 94 in an ink cartridge 96 to some 



SSL-DOCSl 1 677967v 1 



3 



Machine English Translation of JP 06-286151 

extent. Therefore, the ink which exists caudad from opening of the ink delivery tube 92 
which projected in the ink cartridge 96 cannot be exhausted. Furthermore, when it 
secedes from carriage 78 from an ink cartridge 96, from opening of the ink delivery tube 
92, the ink in which the lower part remained will leak from the part into which the ink 
delivery tube 92 and the atmospheric-air communicating tube 94 penetrated the ink 
cartridge 96, and equipment will become dirty. 

[0009] It is the object to offer the ink feeder and ink cartridge which can be made in order 
that this invention may solve the trouble mentioned above, and an ink cartridge can be 
detached and attached safely, and can exhaust the ink in an ink cartridge. 
[0010] 

[Means for Solving the Problem] In order to attain this object in claim 1 of this invention 
In the ink feeder which has the ink reservoir which supplies the ink which ink is stored 
and is introduced into ink jet equipment from a removable ink cartridge and said ink 
cartridge to an ink jet head The ink discharge hole which is prepared in said ink cartridge, 
touches the bottom inside an ink cartridge, and flows out the ink in the ink cartridge, In 
the condition of it having been prepared in said ink cartridge, having had the air 
installation hole which opens the interior of an ink cartridge and atmospheric air for free 
passage, and having been equipped with said ink cartridge The opening edge of said ink 
discharge hole and the opening edge of said air installation hole are arranged in said ink 
reservoir, and said opening edge of said air installation hole is arranged more nearly up 
than the opening edge of said ink discharge hole. 

[001 1] Ink is stored in claim 5. Moreover, an ink cartridge removable to ink jet 
equipment, In the ink feeder which has the ink reservoir which supplies the ink 
introduced from said ink cartridge to an ink jet head The ink discharge hole which is 
prepared in said ink cartridge, touches the bottom inside an ink cartridge, and flows out 
the ink in the ink cartridge, The air installation hole which is prepared in said ink 
cartridge and opens the interior of an ink cartridge and atmospheric air for free passage, 
In the condition of having had the free passage hole which opens said ink reservoir and 
said air installation hole for free passage, and having been equipped with said ink 
cartridge The opening edge of said ink discharge hole and the opening edge of said free 
passage hole are arranged in said ink reservoir, and said opening edge of a free passage 
hole is arranged more nearly up than said opening edge of an ink discharge hole. 
[0012] Furthermore, in claim 7, ink is stored and it sets to an ink cartridge removable to 
the ink feeder which has the ink reservoir supplied to an ink jet head. The ink discharge 
hole which touches the bottom inside said ink cartridge and flows out the ink in the ink 
cartridge, In the condition of having had the air installation hole which opens said interior 
of an ink cartridge and atmospheric air for free passage, and having been equipped with 
said ink cartridge The opening edge of said ink discharge hole and the opening edge of 
said air installation hole are arranged in said ink reservoir, and said opening edge of said 
air installation hole is arranged more nearly up than the opening edge of said ink 
discharge hole. 
[0013] 

[Function] In this invention which has the above-mentioned configuration, in the state of 
[ discharge hole / ink ] wearing of the ink cartridge in which ink was stored, air is 
introduced from said air installation hole, and the ink in an ink cartridge flows into an ink 
reservoir. In connection with it, if ink ** or the amount of liquid ink in an ink reservoir 
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reaches the specified quantity, runoff will stop. Then, if ink is injected from an ink jet 
head and the ink in an ink reservoir is consumed, the same actuation will be repeated 
until ink flows out and only the part exhausts the ink in an ink cartridge from an ink 
cartridge. 
[0014] 

[Example] Hereafter, one example which materialized this invention is explained with 
reference to a drawing. 

[0015] As shown in drawing 1 , carriage 12 records on a shaft 14 by gushing ink by the 
ink jet head 16, enabling both-way migration of the sliding along the cross direction of a 
mounting eclipse and the record form which is not illustrated. The ink jet head 16 
consists of a nozzle member 2, a piezoelectric device 4, and connector 6 grade, and the 
piezoelectric device 4 and the connector 6 are connected with the signal line which is not 
illustrated. And the electrical signal according to the image information recorded from 
the outside is supplied to a connector 6. Then, a piezoelectric device 4 drives and ink is 
spouted. 

[0016] The ink jet head 16 turns to a record form the direction which spouts ink, and is 
being fixed to carriage 12, and the supply pipe 20 which supplies ink to the ink jet head 
16 is connected to the ink jet head 16 through the filters 18, such as a stainless steel mesh. 
The supply pipe 20 is caudad led from the ink jet head 16, is bent by L typeface at the 
pars basilaris ossis occipitalis of carriage 12 at the drawing 1 Nakamigi side, and is 
connected to the liquid room 22. And the liquid room 22 is opened for free passage 
through the filter 26 by the ink reservoir 24 located in the upper part. The air hole 26 for 
holding the inside of the ink reservoir 24 to atmospheric pressure is formed in the upper 
wall on drawing 1 R>1 Nakamigi of the ink reservoir 24, and the upper part is equipped 
with the aeration filter 28. 

[0017] The first lobe 34 and the second lobe 38 are formed in the base of the ink cartridge 
30 with which it is loaded above the ink reservoir 24, and the die length of the first lobe 
34 is formed in it for a long time than the die length of the second lobe 38. The ink 
discharge hole 32 which derives the ink in an ink cartridge 30 to the ink reservoir 24 is 
formed in the first lobe 34, and the air installation hole 36 which introduces air in an ink 
cartridge 30 is formed in the second lobe. And in consideration of the water head pressure 
of the surface tension of the ink with which an ink cartridge 30 is filled up, viscosity, and 
ink, the bore of the ink discharge hole 32 is designed like and proper not beginning to 
leak in vain, when the body 12 of carriage is not loaded. Moreover, the bore of the air 
installation hole 36 is also designed by the appearance into which air flows proper. 
[0018] And in the air installation hole 36, the spring 42 which a ball 44 is formed 
movable and energizes the ball 44 to opening by the side of the atmospheric air of the air 
installation hole 36 is formed. Moreover, O ring 48 is arranged at the lower part of a ball 
44. For this reason, in the condition of not being equipped with the ink cartridge 30, a ball 
44 is pressed by O ring 48 and opening by the side of the atmospheric air of the air 
installation hole 36 is closed by energization of a spring 42. 

[0019] By the way, in the air installation hole 36 in the second lobe 38 of an ink cartridge 
30, if the bore in which the critical field of ink 66 and atmospheric air is formed designs 
smaller than the bore of the ink discharge hole 32 of the first lobe 34, that ink flows into 
the air installation hole 36 can prevent easily with the surface tension of the critical field. 
For this reason, O ring 48 grade does not deteriorate in ink 66. 
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[0020] And the hole where the first lobe 34 and the second lobe 38 are inserted is 
prepared, respectively at the same time the upper wall of the ink reservoir 24 is loaded 
with an ink cartridge 30. Moreover, the form 40 which is a porous member is held in the 
ink reservoir 24, where a pressure welding is moderately carried out to a filter 22. The 
notching section 50 is formed in the form 40, the second lobe 38 is inserted and the 
notching section 50 is arranged in the location. Prevention of scattering of the ink in the 
ink reservoir 24 at the time of carriage 12 carrying out both-way migration at high speed 
and relaxation of rapid pressure fluctuation are performed by this form 40. 
[0021] Moreover, when carriage 12 is loaded with an ink cartridge 30, it is inserted in the 
air installation hole 36, and the height material 46 which resists a spring 42 and presses a 
ball 44 is installed in the low wall of the ink reservoir 24. The edge of the height material 
46 is arranged in the ink reservoir 24. 

[0022] If the top face of the ink reservoir 24 is equipped with the ink cartridge 30 filled 
up with ink 66 here as the first lobe 34 and the second lobe 38 are inserted in said hole of 
the upper wall of the ink reservoir 24 from the upper part of carriage 12 The height 
material 46 resists a spring 42, and moves a ball 44 up, opening by the side of the 
atmospheric air of the air installation hole 36 is opened, and air is introduced in an ink 
cartridge 30. Then, the ink 66 in an ink cartridge 30 flows in the ink reservoir 24 from the 
ink discharge hole 32. In the condition of having been equipped with this ink cartridge 
30, while the opening edge by the side of the atmospheric air of the ink discharge hole 32 
and the opening edge by the side of the atmospheric air of the air installation hole 36 are 
arranged in the ink reservoir 24, the opening edge by the side of the atmospheric air of 
the air installation hole 36 is arranged more nearly up than the opening edge by the side 
of the atmospheric air of the ink discharge hole 32. 

[0023] When its critical side holding power influenced by the granularity of the eye of 
form 40 and the surface tension of ink which are the peripheral surface of the notching 
section 50 is larger than the water head pressure of the ink 66 in an ink cartridge 30 after 
the ink which flowed into the ink reservoir 24 permeates the form 40 whole, it oozes out 
in the notching section 50, and the liquid ink side in the notching section 50 goes up. And 
if the liquid ink side in the notching section 50 reaches the air installation hole 36, in an 
ink cartridge 30, it will be intercepted from atmospheric air and runoff of the ink 66 into 
the ink reservoir 24 will stop. 

[0024] Moreover, when the interface holding power influenced by the granularity of the 
eye of form 40 and the surface tension of ink which are the peripheral surface of the 
notching section 50 is smaller than the water head pressure of the ink 66 in an ink 
cartridge 30, ink 66 is discharged from an ink discharge hole until it balances with ink ** 
which form 40 is filled up with ink by the surface tension in the ink criticality side of the 
notching section 50, and ink ** in form 40 commits in form 40 from the exterior with it, 
without ink oozing from the notching section 50. 

[0025] Here, form 40 is selected proper in ink to the relaxation force of the pressure 
fluctuation generated in the water head pressure of ink and the migration of carriage 12 
other than critical side holding power which were mentioned above, and the ink jet head 
16 in consideration of the static ink pressure concerning the viscous drag at the time of 
supply, and the ink jet head 16 etc. In addition, although the ink jet head 16 is arranged 
above the ink cartridge 30 in this example, since the path of the nozzle member 2 is as 
small enough as dozens of microns, the capillary tube stress is maintaining the water head 
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difference and balance from the ink jet head 16 to form 40. 

[0026] And if ink is spouted from the ink jet head 16, ink will be attracted with the 
capillary tube stress of the nozzle member 2, and the ink in form 40 will be consumed. If 
the ink in form 40 is consumed, ink ** in form 40 will fall, or the liquid ink sides of the 
notching section 50 will decrease in number, and form 40 will be filled up with ink from 
an ink cartridge 30 to the condition before ink is consumed. While the air in the ink 
reservoir 24 is introduced in an ink cartridge 30, the ink reservoir 24 is supplemented 
with external air via the aeration filter 28 and an air hole 26, and the inside of the ink 
reservoir 24 is maintained at atmospheric pressure. By repeating the actuation of ink 
makeup mentioned above, the ink of a fixed pressure can be supplied to the ink jet head 
1 6 until the ink 66 in an ink cartridge 30 is lost. 

[0027] In addition, when the ink path from the ink jet head 16 to a filter 26 is not 
beforehand filled up with ink, from the side by which the ink of the nozzle member 16 is 
spouted, it equips with the attraction means which is not illustrated, ink is attracted from 
the ink reservoir 24, and said ink path is filled up with ink. 

[0028] Since the ink discharge hole 32 is formed in the base of an ink cartridge 30 as 
mentioned above, the ink 66 in an ink cartridge can be exhausted altogether. Moreover, 
where carriage 12 is equipped with an ink cartridge 30, since the opening edge by the 
side of the atmospheric air of the air installation hole 36 is arranged more nearly up than 
the opening edge by the side of the atmospheric air of the ink discharge hole 32, the path 
of the ink discharge hole 32 can be enlarged to some extent. For this reason, even if the 
ink 66 in an ink cartridge 30 decreases and ****** 0 f ink 66 becomes low, ink 66 is 
drawn from the ink discharge hole 32 by the ink reservoir 24, and ink 66 can be 
exhausted altogether. Thus, since the ink 66 in an ink cartridge 30 can be exhausted 
altogether, the hand of equipment and an operator etc. does not become dirty in the ink 66 
which remained in the ink cartridge 30 at the time of exchange of an ink cartridge 30. 
[0029] Furthermore, since the projecting member is not arranged in the exterior of 
carriage 12, attachment and detachment of an ink cartridge 30 can carry out to insurance. 
[0030] Moreover, in the condition that carriage 12 is not equipped with the ink cartridge 
30, since the air installation hole 36 is closed, ink 66 is not discharged with them until 
carriage 12 is equipped with an ink cartridge 30 by a ball 44, a spring 42, and O ring 48. 
For this reason, in attachment and detachment of an ink cartridge 30, a hand etc. does not 
become dirty. 

[0031] Next, other examples of this invention are explained with reference to drawing 2 . 
The same encoder signal is given to the same member as the example of drawing 1 
below, and the explanation is omitted. 

[0032] The first lobe 34 which has the ink discharge hole 32 is formed in the base of ink 
cartridge 30a with which it is loaded above ink reservoir 24a, and second lobe 38a which 
has air installation hole 36a is formed in the drawing 2 Nakamigi side. Inside second lobe 
38a, ball 44a is energized downward by spring 42a. And when carriage 12a is not loaded 
with ink cartridge 30a, ball 44a pressed O ring 48a prepared in the air installation hole 
36a lower part, and air installation hole 36a is shielded. 

[0033] The air installation way 64 is formed in the upper wall on drawing 2 Nakamigi of 
ink reservoir 24a. O ring 62 and height material 46a are prepared in the upper part of the 
air installation way 64. Moreover, opening of the soffit of the air installation way 64 is 
arranged in ink reservoir 24a. And if loaded with ink cartridge 30a, while the opening 
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edge by the side of the atmospheric air of air installation hole 36a will contact O ring 62, 
height material 46a resists spring 42a, and moves ball 44a up. Then, the inside of ink 
cartridge 30a is opened for free passage with the ink reservoir 24 through air installation 
hole 36a and the air installation way 64. At this time, the soffit of the air installation way 
64 is arranged more nearly up than the opening edge by the side of the atmospheric air of 
the ink discharge hole 32. 

[0034] And atmospheric air is introduced into the interior of ink cartridge 30a through the 
air installation way 64 and air installation hole 36a from ink reservoir 24a, and the ink 66 
inside ink cartridge 30a is discharged by ink reservoir 24a from the ink discharge hole 32. 
Makeup to ink reservoir 24a accompanying injection of ink is performed like the example 
of drawing 1 . 

[0035] Thus, even if constituted, the same effectiveness as the example of drawing 1 is 

acquired. 

[0036] 

[Effect of the Invention] Like [ it is ****** from having explained above and ], 
according to this invention, since the ink discharge hole is prepared in the bottom of an 
ink cartridge, all the ink in an ink cartridge can be exhausted. Moreover, since the soffit 
of the hole with which air is introduced in an ink cartridge is arranged more nearly up 
than the opening edge of an ink discharge hole, the path of an ink discharge hole can be 
formed somewhat greatly. For this reason, even if the ink in an ink cartridge decreases 
and ****** of ink becomes low, ink is drawn from an ink discharge hole and all ink can 
be exhausted. Thus, since all the ink in an ink cartridge can be exhausted, the hand of 
equipment and an operator etc. does not become dirty in the ink which remained in the 
ink cartridge at the time of exchange of an ink cartridge. Furthermore, since the member 
which projected around the part equipped with an ink cartridge is not prepared, an ink 
cartridge can be detached and attached safely. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink feeder and ink cartridge in an ink 
jet printer. 



PRIOR ART 



[Description of the Prior Art] Conventionally, the ink cartridge indicated by JP,61- 
60773,B is proposed from the demand of the miniaturization of equipment, and 
improvement in the speed of printing speed. Hereafter, the outline is explained. 
[0003] As shown in drawing 3 , a piezoelectric device 70 and the ink jet head 74 which 
consists of nozzle section 72 grades fix on the body 76 of carriage. Carriage 78 is 
attached in a shaft 80 free [ sliding ]. While the carriage 78 moves along the cross 
direction of a print form, it prints by the ink jet head 74 operating. The supply pipe 82 to 
which the end was connected is caudad led to the ink jet head 74 along the tooth back of 
an opposite hand from the body of carriage 76 upper part with the printing paper of the 
body 76 of carriage. The ink jet head 74 and a supply pipe 82 are held in the stair-like 
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room formed between the carriage outer wall 84 and the body 76 of carriage, and this 
stair-like room is connected to the ink reservoir 86 projected and prepared in the tooth 
back near the body of carriage 76 base. 

[0004] The air hole 88 for holding the inside of the ink reservoir 86 to atmospheric 
pressure is formed in the end ( drawing 3 right end) of the upper wall of the ink reservoir 
86, and the upper part is equipped with the aeration filter 90. Moreover, the supply pipe 
82 is inserted to near the base of the ink reservoir 86. Furthermore, the upper wall of the 
ink reservoir 86 is made to penetrate, and is equipped with the ink delivery tube 92 and 
the atmospheric-air communicating tube 94. 

[0005] Here, the drawing 3 Nakagami edge of the ink delivery tube 92 and the 
atmospheric-air communicating tube 94 is formed in the shape of a wedge. And the ink 
delivery tube 92 is made shorter than the atmospheric-air communicating tube 94, and 
arranges the soffit of the ink delivery tube 92 near the base of the ink reservoir 86, and an 
upper bed makes it project from the upper wall of the ink reservoir 86. The soffit of the 
atmospheric-air communicating tube 94 is arranged a little caudad from the inside of the 
upper wall of the ink reservoir 86, and an upper bed is arranged more nearly up than the 
upper bed of the ink delivery tube 92. An ink cartridge 96 consists of spring materials, 
and the interior is filled up with ink 98. 

[0006] Here, if the top face of the ink reservoir 86 is equipped as an ink cartridge 96 is 
inserted in the ink delivery tube 92 and the atmospheric-air communicating tube 94 from 
the upper part of carriage 78, the ink 98 in an ink cartridge 96 will flow in the ink 
reservoir 86 through the ink delivery tube 92. Since an ink cartridge 96 will be 
intercepted with atmospheric air if the soffit of the atmospheric-air communicating tube 
94 is arrived at as the liquid ink side in the ink reservoir 86 shows drawing 3 , runoff of 
the ink 98 to the ink reservoir 86 stops, and ink 98 does not overflow from the ink 
reservoir 86. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Like [ it is ****** from having explained above and ], 
according to this invention, since the ink discharge hole is prepared in the bottom of an 
ink cartridge, all the ink in an ink cartridge can be exhausted. Moreover, since the soffit 
of the hole with which air is introduced in an ink cartridge is arranged more nearly up 
than the opening edge of an ink discharge hole, the path of an ink discharge hole can be 
formed somewhat greatly. For this reason, even if the ink in an ink cartridge decreases 
and ****** of ink becomes low, ink is drawn from an ink discharge hole and all ink can 
be exhausted. Thus, since all the ink in an ink cartridge can be exhausted, the hand of 
equipment and an operator etc. does not become dirty in the ink which remained in the 
ink cartridge at the time of exchange of an ink cartridge. Furthermore, since the member 
which projected around the part equipped with an ink cartridge is not prepared, an ink 
cartridge can be detached and attached safely. 



TECHNICAL PROBLEM 
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[Problem(s) to be Solved by the Invention] However, since the ink delivery tube 92 and 
the atmospheric-air communicating tube 94 which have rust-like opening which goes 
away in order to make an ink cartridge 96 and the ink reservoir 86 open for free passage 
were formed in the body of carriage as explained above, when detaching and attaching an 
ink cartridge 96, there was a danger of damaging an operator's hand, a finger, etc. Since 
said wedge-like opening fixed to carriage 78 will move at high speed when carriage 78 
moves without carrying an ink cartridge 96 especially, it is dramatically dangerous. 
[0008] Moreover, in order to ensure a free passage with an ink cartridge 96 and the ink 
reservoir 86, it is necessary to run through the ink delivery tube 92 and rust-like opening 
which goes away atmospheric-air communicating tube 94 in an ink cartridge 96 to some 
extent. Therefore, the ink which exists caudad from opening of the ink delivery tube 92 
which projected in the ink cartridge 96 cannot be exhausted. Furthermore, when it 
secedes from carriage 78 from an ink cartridge 96, from opening of the ink delivery tube 
92, the ink in which the lower part remained will leak from the part into which the ink 
delivery tube 92 and the atmospheric-air communicating tube 94 penetrated the ink 
cartridge 96, and equipment will become dirty. 

[0009] It is the object to offer the ink feeder and ink cartridge which can be made in order 
that this invention may solve the trouble mentioned above, and an ink cartridge can be 
detached and attached safely, and can exhaust the ink in an ink cartridge. 



MEANS 



[Means for Solving the Problem] In order to attain this object in claim 1 of this invention 
In the ink feeder which has the ink reservoir which supplies the ink which ink is stored 
and is introduced into ink jet equipment from a removable ink cartridge and said ink 
cartridge to an ink jet head The ink discharge hole which is prepared in said ink cartridge, 
touches the bottom inside an ink cartridge, and flows out the ink in the ink cartridge, In 
the condition of it having been prepared in said ink cartridge, having had the air 
installation hole which opens the interior of an ink cartridge and atmospheric air for free 
passage, and having been equipped with said ink cartridge The opening edge of said ink 
discharge hole and the opening edge of said air installation hole are arranged in said ink 
reservoir, and said opening edge of said air installation hole is arranged more nearly up 
than the opening edge of said ink discharge hole. 

[001 1] Ink is stored in claim 5. Moreover, an ink cartridge removable to ink jet 
equipment, In the ink feeder which has the ink reservoir which supplies the ink 
introduced from said ink cartridge to an ink jet head The ink discharge hole which is 
prepared in said ink cartridge, touches the bottom inside an ink cartridge, and flows out 
the ink in the ink cartridge, The air installation hole which is prepared in said ink 
cartridge and opens the interior of an ink cartridge and atmospheric air for free passage, 
In the condition of having had the free passage hole which opens said ink reservoir and 
said air installation hole for free passage, and having been equipped with said ink 
cartridge The opening edge of said ink discharge hole and the opening edge of said free 
passage hole are arranged in said ink reservoir, and said opening edge of a free passage 
hole is arranged more nearly up than said opening edge of an ink discharge hole. 
[0012] Furthermore, in claim 7, ink is stored and it sets to an ink cartridge removable to 
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the ink feeder which has the ink reservoir supplied to an ink jet head. The ink discharge 
hole which touches the bottom inside said ink cartridge and flows out the ink in the ink 
cartridge, In the condition of having had the air installation hole which opens said interior 
of an ink cartridge and atmospheric air for free passage, and having been equipped with 
said ink cartridge The opening edge of said ink discharge hole and the opening edge of 
said air installation hole are arranged in said ink reservoir, and said opening edge of said 
air installation hole is arranged more nearly up than the opening edge of said ink 
discharge hole. 



OPERATION 



[Function] In this invention which has the above-mentioned configuration, in the state of 
[ discharge hole / ink ] wearing of the ink cartridge in which ink was stored, air is 
introduced from said air installation hole, and the ink in an ink cartridge flows into an ink 
reservoir. In connection with it, if ink ** or the amount of liquid ink in an ink reservoir 
reaches the specified quantity, runoff will stop. Then, if ink is injected from an ink jet 
head and the ink in an ink reservoir is consumed, the same actuation will be repeated 
until ink flows out and only the part exhausts the ink in an ink cartridge from an ink 
cartridge. 



EXAMPLE 



[Example] Hereafter, one example which materialized this invention is explained with 
reference to a drawing. 

[0015] As shown in drawing 1 , carriage 12 records on a shaft 14 by gushing ink by the 
ink jet head 16, enabling both-way migration of the sliding along the cross direction of a 
mounting eclipse and the record form which is not illustrated. The ink jet head 16 
consists of a nozzle member 2, a piezoelectric device 4, and connector 6 grade, and the 
piezoelectric device 4 and the connector 6 are connected with the signal line which is not 
illustrated. And the electrical signal according to the image information recorded from 
the outside is supplied to a connector 6. Then, a piezoelectric device 4 drives and ink is 
spouted. 

[0016] The ink jet head 16 turns to a record form the direction which spouts ink, and is 
being fixed to carriage 12, and the supply pipe 20 which supplies ink to the ink jet head 
16 is connected to the ink jet head 16 through the filters 18, such as a stainless steel mesh. 
The supply pipe 20 is caudad led from the ink jet head 16, is bent by L typeface at the 
pars basilaris ossis occipitalis of carriage 12 at the drawing 1 Nakamigi side, and is 
connected to the liquid room 22. And the liquid room 22 is opened for free passage 
through the filter 26 by the ink reservoir 24 located in the upper part. The air hole 26 for 
holding the inside of the ink reservoir 24 to atmospheric pressure is formed in the upper 
wall on drawing 1 R>1 Nakamigi of the ink reservoir 24, and the upper part is equipped 
with the aeration filter 28. 

[0017] The first lobe 34 and the second lobe 38 are formed in the base of the ink cartridge 
30 with which it is loaded above the ink reservoir 24, and the die length of the first lobe 
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34 is formed in it for a long time than the die length of the second lobe 38. The ink 
discharge hole 32 which derives the ink in an ink cartridge 30 to the ink reservoir 24 is 
formed in the first lobe 34, and the air installation hole 36 which introduces air in an ink 
cartridge 30 is formed in the second lobe. And in consideration of the water head pressure 
of the surface tension of the ink with which an ink cartridge 30 is filled up, viscosity, and 
ink, the bore of the ink discharge hole 32 is designed like and proper not beginning to 
leak in vain, when the body 12 of carriage is not loaded. Moreover, the bore of the air 
installation hole 36 is also designed by the appearance into which air flows proper. 
[0018] And in the air installation hole 36, the spring 42 which a ball 44 is formed 
movable and energizes the ball 44 to opening by the side of the atmospheric air of the air 
installation hole 36 is formed. Moreover, O ring 48 is arranged at the lower part of a ball 
44. For this reason, in the condition of not being equipped with the ink cartridge 30, a ball 
44 is pressed by O ring 48 and opening by the side of the atmospheric air of the air 
installation hole 36 is closed by energization of a spring 42. 

[0019] By the way, in the air installation hole 36 in the second lobe 38 of an ink cartridge 
30, if the bore in which the critical field of ink 66 and atmospheric air is formed designs 
smaller than the bore of the ink discharge hole 32 of the first lobe 34, that ink flows into 
the air installation hole 36 can prevent easily with the surface tension of the critical field. 
For this reason, O ring 48 grade does not deteriorate in ink 66. 
[0020] And the hole where the first lobe 34 and the second lobe 38 are inserted is 
prepared, respectively at the same time the upper wall of the ink reservoir 24 is loaded 
with an ink cartridge 30. Moreover, the form 40 which is a porous member is held in the 
ink reservoir 24, where a pressure welding is moderately carried out to a filter 22. The 
notching section 50 is formed in the form 40, the second lobe 38 is inserted and the 
notching section 50 is arranged in the location. Prevention of scattering of the ink in the 
ink reservoir 24 at the time of carriage 12 carrying out both-way migration at high speed 
and relaxation of rapid pressure fluctuation are performed by this form 40. 
[0021] Moreover, when carriage 12 is loaded with an ink cartridge 30, it is inserted in the 
air installation hole 36, and the height material 46 which resists a spring 42 and presses a 
ball 44 is installed in the low wall of the ink reservoir 24. The edge of the height material 
46 is arranged in the ink reservoir 24. 

[0022] If the top face of the ink reservoir 24 is equipped with the ink cartridge 30 filled 
up with ink 66 here as the first lobe 34 and the second lobe 38 are inserted in said hole of 
the upper wall of the ink reservoir 24 from the upper part of carriage 12 The height 
material 46 resists a spring 42, and moves a ball 44 up, opening by the side of the 
atmospheric air of the air installation hole 36 is opened, and air is introduced in an ink 
cartridge 30. Then, the ink 66 in an ink cartridge 30 flows in the ink reservoir 24 from the 
ink discharge hole 32. In the condition of having been equipped with this ink cartridge 
30, while the opening edge by the side of the atmospheric air of the ink discharge hole 32 
and the opening edge by the side of the atmospheric air of the air installation hole 36 are 
arranged in the ink reservoir 24, the opening edge by the side of the atmospheric air of 
the air installation hole 36 is arranged more nearly up than the opening edge by the side 
of the atmospheric air of the ink discharge hole 32. 

[0023] When its critical side holding power influenced by the granularity of the eye of 
form 40 and the surface tension of ink which are the peripheral surface of the notching 
section 50 is larger than the water head pressure of the ink 66 in an ink cartridge 30 after 
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the ink which flowed into the ink reservoir 24 permeates the form 40 whole, it oozes out 
in the notching section 50, and the liquid ink side in the notching section 50 goes up. And 
if the liquid ink side in the notching section 50 reaches the air installation hole 36, in an 
ink cartridge 30, it will be intercepted from atmospheric air and runoff of the ink 66 into 
the ink reservoir 24 will stop. 

[0024] Moreover, when the interface holding power influenced by the granularity of the 
eye of form 40 and the surface tension of ink which are the peripheral surface of the 
notching section 50 is smaller than the water head pressure of the ink 66 in an ink 
cartridge 30, ink 66 is discharged from an ink discharge hole until it balances with ink ** 
which form 40 is filled up with ink by the surface tension in the ink criticality side of the 
notching section 50, and ink ** in form 40 commits in form 40 from the exterior with it, 
without ink oozing from the notching section 50. 

[0025] Here, form 40 is selected proper in ink to the relaxation force of the pressure 
fluctuation generated in the water head pressure of ink and the migration of carriage 12 
other than critical side holding power which were mentioned above, and the ink jet head 
16 in consideration of the static ink pressure concerning the viscous drag at the time of 
supply, and the ink jet head 16 etc. In addition, although the ink jet head 16 is arranged 
above the ink cartridge 30 in this example, since the path of the nozzle member 2 is as 
small enough as dozens of microns, the capillary tube stress is maintaining the water head 
difference and balance from the ink jet head 1 6 to form 40. 
[0026] And if ink is spouted from the ink jet head 16, ink will be attracted with the 
capillary tube stress of the nozzle member 2, and the ink in form 40 will be consumed. If 
the ink in form 40 is consumed, ink ** in form 40 will fall, or the liquid ink sides of the 
notching section 50 will decrease in number, and form 40 will be filled up with ink from 
an ink cartridge 30 to the condition before ink is consumed. While the air in the ink 
reservoir 24 is introduced in an ink cartridge 30, the ink reservoir 24 is supplemented 
with external air via the aeration filter 28 and an air hole 26, and the inside of the ink 
reservoir 24 is maintained at atmospheric pressure. By repeating the actuation of ink 
makeup mentioned above, the ink of a fixed pressure can be supplied to the ink jet head 
1 6 until the ink 66 in an ink cartridge 30 is lost. 

[0027] In addition, when the ink path from the ink jet head 16 to a filter 26 is not 
beforehand filled up with ink, from the side by which the ink of the nozzle member 16 is 
spouted, it equips with the attraction means which is not illustrated, ink is attracted from 
the ink reservoir 24, and said ink path is filled up with ink. 

[0028] Since the ink discharge hole 32 is formed in the base of an ink cartridge 30 as 
mentioned above, the ink 66 in an ink cartridge can be exhausted altogether. Moreover, 
where carriage 12 is equipped with an ink cartridge 30, since the opening edge by the 
side of the atmospheric air of the air installation hole 36 is arranged more nearly up than 
the opening edge by the side of the atmospheric air of the ink discharge hole 32, the path 
of the ink discharge hole 32 can be enlarged to some extent. For this reason, even if the 
ink 66 in an ink cartridge 30 decreases and ****** of ink 66 becomes low, ink 66 is 
drawn from the ink discharge hole 32 by the ink reservoir 24, and ink 66 can be 
exhausted altogether. Thus, since the ink 66 in an ink cartridge 30 can be exhausted 
altogether, the hand of equipment and an operator etc. does not become dirty in the ink 66 
which remained in the ink cartridge 30 at the time of exchange of an ink cartridge 30. 
[0029] Furthermore, since the projecting member is not arranged in the exterior of 
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carriage 12, attachment and detachment of an ink cartridge 30 can carry out to insurance. 
[0030] Moreover, in the condition that carriage 12 is not equipped with the ink cartridge 
30, since the air installation hole 36 is closed, ink 66 is not discharged with them until 
carriage 12 is equipped with an ink cartridge 30 by a ball 44, a spring 42, and O ring 48. 
For this reason, in attachment and detachment of an ink cartridge 30, a hand etc. does not 
become dirty. 

[003 1] Next, other examples of this invention are explained with reference to drawing 2 . 
The same encoder signal is given to the same member as the example of drawing 1 
below, and the explanation is omitted. 

[0032] The first lobe 34 which has the ink discharge hole 32 is formed in the base of ink 
cartridge 30a with which it is loaded above ink reservoir 24a, and second lobe 38a which 
has air installation hole 36a is formed in the drawing 2 Nakamigi side. Inside second lobe 
38a, ball 44a is energized downward by spring 42a. And when carriage 12a is not loaded 
with ink cartridge 30a, ball 44a pressed O ring 48a prepared in the air installation hole 
36a lower part, and air installation hole 36a is shielded. 

[0033] The air installation way 64 is formed in the upper wall on drawing 2 Nakamigi of 
ink reservoir 24a. O ring 62 and height material 46a are prepared in the upper part of the 
air installation way 64. Moreover, opening of the soffit of the air installation way 64 is 
arranged in ink reservoir 24a. And if loaded with ink cartridge 30a, while the opening 
edge by the side of the atmospheric air of air installation hole 36a will contact O ring 62, 
height material 46a resists spring 42a, and moves ball 44a up. Then, the inside of ink 
cartridge 30a is opened for free passage with the ink reservoir 24 through air installation 
hole 36a and the air installation way 64. At this time, the soffit of the air installation way 
64 is arranged more nearly up than the opening edge by the side of the atmospheric air of 
the ink discharge hole 32. 

[0034] And atmospheric air is introduced into the interior of ink cartridge 30a through the 
air installation way 64 and air installation hole 36a from ink reservoir 24a, and the ink 66 
inside ink cartridge 30a is discharged by ink reservoir 24a from the ink discharge hole 32. 
Makeup to ink reservoir 24a accompanying injection of ink is performed like the example 
of drawing 1 . 

[0035] Thus, even if constituted, the same effectiveness as the example of drawing 1 is 
acquired. 



DESCRIPTION OF DRA WINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the ink feeder and ink cartridge of one 
example of this invention. 

[Drawing 2] It is the block diagram showing other ink feeders and ink cartridges of an 
example of this invention. 

[Drawing 3] It is the block diagram showing the ink feeder and ink cartridge of an 
example of the conventional technique. 
[Description of Notations] 
16 Ink Jet Head 
24 Ink Reservoir 
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30 Ink Cartridge 
32 Ink Discharge Hole 
36 Air Installation Hole 
66 Ink 
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\0&4 4ftWittbft, J.O^©ifU 4 £^S>*A7L3 6 
©*^« ©MP t #SH" 5 ^ 4 2 as® tt p> tiX v ^ 5 „ 
$u 4©TfPi-iioy y^4 8 assays ft-cv^ 
s„ r©fcfe, -fy^*- b y yv?3 o^g#$tirv^ 

fcHttfrCH:, ^4 2 0#iiaot*4 4 #05 V 
^4 8irffJ±^tLT^«A?L3 6©^W©HP#gB 

[0019] b r^-e, yy^*-FP?-y'3 o©^~ 

^UJSI5 3 8 ^©^#A7L3 6iri*x, ^fy?66 

#ffi©*E»7Jlcj; 19, ^>-^iSS*l*A7L3 6^i:SE 
oy v^'4 8§Wy^ 6 6[:j:ot^t5-i:i s i 

[0 0 2 0] ^rL-C, ^y^ffi*2 4©±^(C}4, ^T>- 
^ * - b y -7 -y 3 0 «SgiJ$}l5 t ^BSKf -^BS3 
4 iff-?£ffiiS3 8 i^ffA^SyX^fr^itgitb 

W^tlTV^5„ ^©7^— A4 0{C(±5|i?^:t$|5 5 0^ 
0^$tbT*3>5, ^<DWOX^U5 0\t^-^mU3 8 
^A^titeSi^SBS^HTV^c ;©7t-A4 0t 

[0021] *fc, yy^I»2 4 0Tii:it -fy7 

*-by yi?3 O^dr^'J yv>l 2 (CS±I$ fifc^iC, 
S«*A5L3 6K:ifAS*i, *4 4%;<*4 2\OjiLX 

W!±-t^mmmu4 6tmM^tixv^ 0 *<D%mm 

4 6©«ai4-f yy?g*2 4rtfcKB$tlTV^o 
[0022] -r^^ 6 6 5r^E±s$tifc^y-y* 

-by r^30«tP-r7l 2<D_k%frtr>m-%tti& 
3 4 i^-^tiiSP3 8^yy^a*2 4 ©±H©mrfB>t 
ti#A^tb2>J;5i-LT^y^?g*2 4©_hffi[cS#$ 
*bS t , 3?igg|5tt- 4 6 ^« 4 4 Sr/^> 4 2 (ci/C LT Ji^J 
^ftSA?L3 6©^W©PSP^TO$ 
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St, -fy^A-F9i/^30rtO^y^66«\ -fv 

ffi?L 3 2 ©^«©B! naSVlSfAa 3 6 

WATL3 6®^ffl3©fflPiS^-f ^^#W?L3 2©A$S 
«©M Pffii 5 ±7J(-IBg£^T^So 
[0 0 2 3] ^>^M*2 4(ClALfc^ 

7*- A4 0©B©ffi£fc^V:7©SK3S7Jfc£;&£;ft 
5S#ffi^*^^>-^* - h y r^3 0ft^^ 6 
ew/jcsiffii^tWJ^i, ^ 197^ a 5 oiium 

^<97ttlfP5 0rt©^y^M^fUSA?L3 6C 

th. 4 >?M$>2 4f*K- (D4>2 6 6 eDSEW^Jh* S„ 
[0 0 2 4] ^^£155 0©aBt'fc57t- 

A4 0©g©ft£ ^^©^ffiSSTatefc&^ti-SJf-B 
$mts1)U>?l]- Y 3 yi?3 Ort©-f>? 6 6©*H 
J±±>Vh£l^§-£ril, 110 5 AtlS 5 0 ©-Y 
*5 5 *ffi3fc*J "SO *9 ^#^13 5 0 itp-fV^L, 

*HJ8^ift<, >f^«S7*-A4 0t*«Sn7* 

9#W£ftS 0 

[0 0 2 5] 7^-^4 0(4, tuiSUb-f v;? 

©*S?ffi^KI#ffi{£jf73©ft!lt^ 3r^'J 2©#») 
T?*^5ffi**»©a?D^, 5?* y h^y K 1 

6 — f y^ Srtt#&l*t38»t5*!!tt»St, A 5?= y h 

6»-f ^s-mj y-73 o i.<9 ±.uimm£ 

tlX^ZAK / X/HflStf 2 5 * n >- £ 

1 6d^7^--i^4 0*T?©7Ka^ift^^»oT^ 

So 

[0 0 2 6] LT, V^v^y h^Kl 6frtb4 
7t-A4 0rt©^>-^^?I#^ix5ir, 7t-A4 0 

rt©-f i^ffasTsasaa*, t l. 5 o©-f 

y^?«ffi^«'>U -f>-^*— MJ y^30i!l, 

^ $ ft S ffl©^«l4 7? 7 A 4 0 K -f >- * #35 

ig£ftS„ y?fl«2 4 rtoSgW V?*- H) y 

ftT, -f ^»»2 4rt«s*i5fftfilfcnS. -hi£Lfc 
V y v?3 0fa(D4>? 6 6#&<&S:£TM' V^v^y 



h^-y Kl 6 (r-S©E77©-r y^^MtSit^t 
£S„ 

[0 0 2 7] ffi, /fy?v'iyh'NyKl6*t)7-f;V 

*2 emss-f v^a»ic^»-f y^as^Ksnrv^ft 

^*@-tf±, /X/Hfltfl 6©^y^#i«tB£ftSffiiJJ; 
5, El^LJ&V^KII^SSrg^fU -Y ^*»»2 4ji»G> 

S 0 

[0 0 2 8] _hj£LfcJ;5^ /) y7*-F V y^3 o 

©jSB(c-r^^#ffi?L3 2^fig$nrv^5cD-e, 

2 teg5f Lfc^ffi7?il, ?£^A?L 3 6 ©7C^»J©M P 
SB/5S-Y 3 2 ©7cM«©M p* i 9 JiTJ^SBB 

SftTi^S©-?, 4>?mii8La 2©S£fesmffi7c§ 
<-fS it ^©fc£>, -f^*— MJ y$?3 

Ort©-T>-i? 6 6tfi'Pft< i^ot, 6 6©*ffiJEE 

WK4oTt, 6 6^^^^#m?L3 2^b-f 

y^?g£>2 4(;:>lltb£ft, ^fy^ 6 6 $r-f-i-cffi^ts 
rtm§ 0 r©i h y -yV>3 0F*i© 

*-h!)yv ! 3 0©SMC, 4 ^^77— h y y v>3 0 
rtlH»ofc>f Vi7 6 6 tioT, SfltRtW3)NfO^* 

[0 0 2 9] dr-ty y-^1 2©^}Cii, ^fflL 

fcw^sae^^-c^^^©-e, v^tj— h y y^3 
o ©♦E^^ttT 5 ^ k as-ct So 
[0 0 3 0] 7; y^*-HJyy'3 0iS^tyy 

v?l 2leS*$^^7:v^^V^^*|7:1i, S44, ;^4 2 

rv^5©-e, -r y-^*- h y y^3 oas^-r y ys?i 2 
[0031] mc, ^m<om<Dmmm^m 2 

TmW-tZo «Tll©SIMt^-©Wti4^-© 

[0 0 3 2] 4y?Mbb2 4 a©±77lefi±S^ti5-f V 
^.*-by yv>3 0 a (OJfisffitiltt-r ^^«NWJL3 2 

-rzm-m&m 3 4 im&zti, m 2 ^^wicii^ss 

A?l3 6aMt5g-»3 8a«^t^ 
S„ ^^ffig|5 3 8 a ©ft^tCii, «44a #s<* 4 2 

aicioTT[A)t(-#*^^T^5o -t Lt, yy^* 

-by yi>3 0 a^t!) r7l 2 a Cjlig^tlTV^* 
v^tfi, ^3»A?L3 6 aTSP^ttb^xfcoy 

48a«44a ^Sff J± LT^3fA?L 3 6 a £r>-/V 
[0 0 3 3] -f^^?g*2 4 a ©H2 tf*Ji©Jili(e 
6 4©_hai-i±, 0!)y^6 2*0??iE§|5#4 6 
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- M) yS>3 0 a ^>HA?L3 6 a © 

M4 6a 42a fcffiLTJ*4 4 a &Ji#K:»» 

£*5„ -rat, ^V*#-by y^3 0 aftit^S 
A?L3 6 aXTJ«^#AIS6 4*^1,^^16 2 4 

*#W?L3 2 ©±^«©MrSJ; 9 i^fcEBSft-C^ 

5. 

[0 0 3 4] -t LT, -^V^*— hU s^3 0 a^gPiC 
ffi* 2 4 a i 9 ^^AK 6 4 &t>^*$A?L 3 

4aJ^m$ix5o -<^^©«4tt#5-f>'^iS«>2 4 
a ^<DW&im 1 ©^*« t HSJKlfTfcixS. 

[0035] ^<Di:oim^r^mi(ommw>\tmm 

[0 0 3 6] 

[ISM £A±fftMLfcrfca»bHa»*J:5fc, * 
SSMfciJUl* b 'J ^©ftT^-f 

WTL^fSjftfe.tlTV^WT', ■O'fjj— b y j/v'ft©^ 

b y yi?rtlcffi5S«si||;A*na?L©TiH^^^#W7L 
[01] 



©S**>«Sft^<^*t-5rt^T?S5„ r©fc 
-O^^-hy 7^»^^S'M<4ot, 
y ? ©jjcMEEtfffi < ft o T t , -f^^-fy^ #tB?L^ 

3££#T?*3©T?, Y^*- b y ^©5*^ 
^y^*- b y yv'rtfcgofc-fy^iot, SMS 

- b y ^£s#i-3^©jia^ffiLfc^wi£it 
&*i-ovfcvv&-c, s^K>r^*- b y yv<nmw& 

[Busrofiw&Ripn 

[0 l ] #&W©-§SJfcffl©>f y^W*&3IBXW ^ 

b y yS?4:^t-«fi!cia-eS>5„ 
[0 2] **Bj©ftii©^JtM©^>-^#t^BXWVy 

b y 5/^£*-f-S)*0-?&2>„ 
[0 3] ^*S«©H«M©^y^tt^S»S:^>-^ 
#- b y ■r^*t«@t**5„ 

16 ^?i?iyWyK 

24 -cx^a* 

3 0 A l/tf>— b y yi? 
3 2 ^y^#tb?L 

3 6 sswajl 

6 6 -fy^ 

[02] 




[0 3] 
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